Functional variations among LOV domains as revealed by FT-IR difference spectroscopy.
The two LOV domains, LOV1 and LOV2, from Chlamydomonas reinhardtii were investigated by light-induced FT-IR difference spectroscopy and compared to the LOV domain of Bacillus subtilis (YtvA-LOV). It is shown that the two S-H conformations of the reactive LOV1 cysteine C57(1) are exposed to environments of different hydrogen bonding strength. Thus, the two rotamer configurations of C57 might be related to the fact that the triplet state decays bi-exponentially into the LOV1-390 photoproduct. Exchange of the two other cysteines of LOV1 (C32S and C83S) does not alter the S-H stretching band providing evidence that this band feature arises solely from C57. The reactive cysteine of LOV2 from Chlamydomonas reinhardtii (C250) and of YtvA-LOV (C62) exhibit both a homogenous S-H stretching vibrational band which suggests a single conformer of the amino acid side chain. Finally, the FT-IR difference spectrum of YtvA from Bacillus subtilis comprising the light absorbing LOV domain and the putative signaling STAS (sulfate transporter/antisigma-factor antagonist) domain, reveals conformational changes in the latter after blue-light excitation.